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@ Continuous method for elastidzing discrete articles cut from a moving web In a direction perpendicular to web travel. 



{§) A continuous; high speed method for etasticizing articles 
such as disposable diapers, incontinent briefs, and the like by 
securing en elastically contractible element to a moving, inter- 
connected web of said articles, said elastically contractible 
element causing the discrete articles cut from the web to shin- 
in e direction substantially perpendicular to the direction of 
web travel . Prior to application and securement, the web from 
which the elastically contractible elements are cut is laterally 
stretched while at an elevated temperature which Is less than 
N its crystalline melting temperature and allowed to cool to 
-£ ambient temperature. This molecularly orients the elastomeric 
^ material and makes the web dimensionally heat unstable 
. parallel to the direction of stretching. The elastically con- 
^ tractibte element is cut from the web of the heat unstable 
N elastomeric material so that the length of the element coincides 
Q3 with the width of the heat unstable web. The elastically con* 
tractible element is applied to the moving web of intercon- 
0) nected articles while in a substantially untensioned, mole- 
I" 1 cularly oriented, dimensionally heat unstable condition. The 
pa elastically contractible element is so oriented when applied to 
the web of interconnected articles that the direction of lateral 
Q stretching applied to the eiastomeric web to Impart a dimen- 
sionally heat unstable condition is aligned substantially per- 
pendicular to the direction of travel of the web of intercon- 
||| nected articles. The discrete articles cut from the web are 
thereafter subjected to an external stimulus, such as heat, to 



cause the elastically contractible elementto shrink and become 
dimensionally heat stable and elastic in a direction parallel to 
its length, thereby imparting shirring in a direction substantially 
perpendicular to the direction of web travel. 
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-CONTINUOUS METHOD FOR ELASTICIZING DISCRETE ARTICLES 
CUT FROM A MOVING WEB IN A DIRECTION 
PERPENDICULAR TO WEB TRAVEL 



- L. RICHARD CHAPMAN 

WAYNE I. FANTA 

* BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention concerns a continuous, high speed method for 
elastlcizing articles such as disposable diapers, incontinent briefs, 
and the like by securing an elastically contracture element to a 
moving, interconnected web of said articles, said, elastically 
contractible element causing the discrete articles cut frpm the web 
to shirr in a direction substantially perpendicular to the direction 
of web travel. Said elastically contractible element is preferably 
applied to said moving web while in a substantially untensioned, 
molecularly oriented, dimensionally heat unstable condition. The 
discrete articles cut from the web are thereafter subjected to an 
external stimulus, such as heat, to cause the elastically contractible 
element to shrink and become dimensionally heat stable and elastic, 
thereby Imparting shirring in a direction substantially perpendicular 
to the direction of web travel. 

Background Art 

Infants (and other incontinents) wear disposable diapers to 
receive and contain urine, feces, and other body fluids. 
Disposable diapers function both to contain the discharged materials 
and to isolate these materials from the body of the wearer and from 
the wearer's surroundings. Modern embodiments of disposable 
diapers frequently perform these tasks in a manner superior to that 
of traditional cloth diapers. 

Disposable diapers normally comprise three elements: a liquid 
permeable topsheet designed to be placed next to the wearer's skin; 
a liquid impermeable backsheet which forms, in use,: the outer 
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surface of the diaper; and an absorbent element interposed between 
the topsheet and the backsheet. 

The topsheet is frequently a hydrophobic non-woven fabric 
which is readily permeable to fluid. Its hydrophobic! ty tends to 
cause the surface in contact with the wearer f s skin to be dry and 
the skin to be protected from fluids absorbed within the absorbent 
element. 

The absorbent element receives and retains fluids which pass 
through the topsheet. It normally comprises a batt of airlaid wood 
pulp fibers. 

The backsheet functions to contain fluids within the absorbent 
element thereby protecting the wearer's outer garments and other 
surfaces from soiling by these fluids. Backsheets are commonly 
formed of fluid impermeable materials such as polyethylene film. 

Disposable diapers having many different basic designs are 
known in the art. For example, Duncan and Baker in U.S. Patent 
Re 26,152, Issued January 31, 1967, describe and claim a disposable 
diaper which has achieved wide acceptance and commercial success. 
Buell, in U.S. Patent 3,860,003, Issued January 14, 1975, describes 
and claims another disposable diaper which, too, has achieved wide 
acceptance and commercial success. The diaper taught by Buell 
differs from that taught by Duncan and Baker in many respects, 
not the least of which is the provision in the Buell diaper of 
elasticized Cor contractible) leg cuffs. Another embodiment of 
disposable diapers is described and claimed by Aziz and Blaney In 
European Patent Application No. 82200801 .7, filed June 29, 1982, 
The Aziz and Blaney diaper also provides elasticized (or 
contractible) leg cuffs, but is of a somewhat different design than 
that described by Buell. 

Mesek et al. In U.S. Patent 4, 324,245, issued April 13, 1982; 
Pieniak et al. in U.S. Patent, 4,337,771, issued July 6, 1982; and 
Mesek et al. in U.S. Patent 4,352,355, issued October 5, 1982 



0119827 



3- 

describe disposable diapers having elasticized cuffs and elasticized 
(or contractible) waistbands. 

Strickland and Visscher in U.S. Patent 4,253,161, issued on 
March 3, 1981, describe and claim another form of disposable 
diaper, sometimes referred to as an incontinent brief, intended to 
be worn by adults. 

Imparting elasticizatlon to discrete articles has taken various 
forms. In order to permit economical manufacture of the articles, 
particularly those which are intended to be disposed of after a 
single use^ it is critical that the attachment method not significantly 
Impact upon either the labor costs associated with manufacturing the 
article or the production speeds and efficiencies at which said 
article can be produced. One particularly preferred method for 
continuously attaching discrete stretched elastic strands to 
predetermined isolated portions of disposable absorbent products is 
disclosed In U.S. Patent 4,081,301 Issued to Buell on March 28, 
1978. The inventive concept disclosed In the Buell patent, in a 
broad sense, relates to the continuous adherence of discrete lengths 
of stretched elastic to predetermined portions of a continuously 
moving web at relatively high operating speeds and thereafter 
severing the elastic in the unadhered areas to produce elasticized 
structures having discrete strands of elastic adhered thereto at 
predetermined locations along their length. in a particularly 
preferred embodiment, the aforementioned process is utilized to 
apply discrete elastic legbands to a disposable diaper structure to 
provide improved containment and fit therein. 

An alternative apparatus and method for attaching elastic 
strips during the manufacture of elastic leg disposable diapers is 
disclosed in U.S. Patent 4,261,782 issued to teed on April 14, 
1981. According to the process disclosed in the teed patent, the 
elastic strips are fed In the direction of web travel and are 
alternately stretched and relaxed during the attachment process. 
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Still other approaches to providing shirred, elastic, flexible 
articles involve the application of an oriented elastic material to the 
article to be elasticized in an untensioned state and thereafter 
subjecting the oriented elastic material to heat to cause shrinkage 
and consequently shirring by restoring the material to Its 
unoriented and elastic state. Exemplary of such processes are 
those shown in U.S. Patent 3,912,565 issued to Koch et al. on 
October 14, 1975, U.S. Patent 3,639,917 issued to Althouse on 
February 8, 1972 and U.S. Patent 3,819,401 issued to Massengale et 
al. on June 25, 1974. 

Koch discloses a method wherein a thin layer of flexible 
polyurethane material, which is heat shrinkable in the desired 
direction of article shirring, is disposed In direct contact with at 
least one side of a flexible sheet material and attached thereto 
without any significant shrinkage or other distortion of such layer. 
Subsequently, the layer of polyurethane material is heated to cause 
shrinkage thereof, whereby the sheet material attached thereto is 
shirred. The thermoplastic polyurethane resins employed by Koch 
may be shaped into the desired layer by conventional procedures, 
as for example by extruding in a molten condition as a continuous 
stream, followed by rapid quenching of such stream as on a chill 
roll or in a bath of cool water or other liquid. The layer of 
polyurethane material thus formed may be collected for subsequent 
processing at a later stage or, in continuous operations, may be 
uniaxial ly stretched directly after its formation. This may be 
accomplished as by stretching such layer of polyurethane material 
longitudinally between spaced pairs of differential speed rolls; that 
is, with one such pair of rolls being rotated at a more rapid speed 
than the other of such pair of rolls. The uniaxially oriented layer 
of polyurethane material is preferably heat set by being brought to 
a temperature slightly above its second order phase transition 
temperature, permitted a limited relaxation, and then cooled to the 
temperature of the ambient atmosphere. Once cooled the layer is 
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dimensionally stable. In the exampJe disclosed In the Koch patent 
lengths of the heat ' shrinkable, heat set tape created fay the 
foregoing method are removed from a supply roll and are placed in 
direct contact with a garment body adjacent to the Openings to be 
elasticized. The attached tape lengths are then heated to shrink 
the same and cause the portions of the article body to which they 
are attached to shirr or gather. 

Similar approaches utilizing other elastomeric materials are 
d,sclosed In the aforementioned patents to Althouse and Massengale 
et al". 

In order to facilitate economical production, and hence 
disposabillty, of articles such as disposable diapers, incontinent 
briefs and the like. It is essential that the means of elasticizing 
these articles be capable of high speed and great reliability. Since 
articles such as disposable diapers are typically produced by 
forming a continuous web of the articles interconnected to one 
another at their adjacent waistband portions, processes such as 
those disclosed in the aforementioned U.S. Patent 4,081,301 to Buell 
have functioned well in the application of stretched elastic bands in 
a direction generally parallel to the direction of web travel to form 
elasticized leg cuffs. However, when it is desired to apply an 
elastic element intended to cause shirring of the finished article in 
a direction generally perpendicular to the direction of web travel at 
high speed while the web? is moving, none of the processes 
generally described in those prior art patents cited in the 
Background Art portion of the present specification, all of which 
are hereby incorporated herein by reference , are particularly well 
suited. ,. , 

. Accordingly, it is an object of the present invention to provide 
a high speed method for continuously elasticizing articles such as 
disposable diapers, incontinent briefs, and T the like by securing an 
elastically contractible element to a moving, interconnected web of 
sa.d articles, said elastically contractible element causing : discrete 



0119327 



1(3 



15 



10 



5 



3 



Tit , 7 6 ^ * ShirP 3 direCtion substantfany 
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contract^ element Is preferably applied to said moving web while 
,n a substantially untensioned, moiecular.y oriented, heat unstable 
cond,t,on, and is thereafter subjected to an external stimulus, such 
as heat. The application of heat is preferably done after the 
discrete articles have been cut from the web and are in a 
substantially untensioned state to Impart shirring. 

It is a further object of the present invention to carry out the 
foregoing process by preparing a web of heat unstable, elastically 
contractlble material having a width which corresponds to the length 
of the elastically contracture elements to be cut from said web, said 
web being molecularly oriented in its heat unstable state such that 
the application of an external stimulus, such as heat, causes 
shrinkage of said elastically contractlble elements in a direction 
parallel to their length, i.e., parallel to the width dimension of the 
web from which said elements are cut. 

It is a further object of the present invention to apply the 
external stimulus, such as heat, which causes shrinking along the 
length of said elastically contractlble elements when the articles to 
which said elements are secured are in a substantially untensioned 
state. 

It is a further object of t^ present invention to apply said 
external stimulus to said elastically contractlble elements while said 
art.cles are folded into a predetermined cross-section to vary the 
degree of shirring imparted to the article along the length of the 
elast,caily contractlble elements in a predetermined manner. 

DISCLOSUR E OF THE INVENTION 
The present Invention, in a particularly preferred embodiment 
pertains to a continuous, high speed method for elasticizing articles 
such as disposable diapers, incontinent briefs and the like by 
securing an elastically contractlble element to a moving 
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interconnected web of said articles, said elastically contractible 
element causing discrete articles cut from the web to shirr In a 
direction substantially perpendicular to the dlrectibn of web travel. 
The elastically contractible element Is preferably applied to the 
moving web while In a substantially untensioned, molecular ly 
oriented, heat unstable condition, and is thereafter subjected to an 
external stimulus, such as heat, to impart shirring* This is 
preferably carried out after the discrete articles have been cut from 
the web. In a particularly preferred embodiment/ the method of 
the present invention is employed to produce a disposable diaper 
including an elastically contractible waistband which; upon return to 
its molecularly unoriented, heat stable state, imparts a shaped 
configuration to the waistband portion of the diaper. 

In a particularly preferred embodiment, the method of the 
present invention is used to produce a disposable diaper which Is, 
at least in part, held In its shaped configuration by the shaped 
elastically contractible waistband. The elastically contractible 
waistband is itself specially formed and comprises an eiastomeric 
material which has both a dimensionally heat unstable state and a 
dimensionally heat stable and elastic state (hereinafter referred to, 
for convenience, simply as "eiastomeric material") . "Elastic", as 
used herein describes a material which can be elongated to a 
practical extent upon the application of tension and which will 
substantially return to its original configuration after the tension is 
released. In the context of the present invention, the heat stable 
state is dimensionally smaller than the heat unstable state. 

The dimensionally heat unstable elastic material can be 
prepared by techniques such as tentering in a direction 
perpendicular to the direction of web travel. The web of heat 
unstable eiastomeric material is thereafter continuously fed In the 
same direction as the web of interconnected diapers, and discrete 
segments of the heat unstable eiastomeric web are severed and 
applied to each disposable diaper while the eiastomeric material is in 
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its heat unstable state. Because the length of each elastomeric 
waistband element in the diaper corresponds to the width of the 
elastomeric web from which the elements are cut. the direction of 
shrinkage of the elastomeric elements upon heating is substantially 
perpendicular to the direction of web travel. 

The disposable diaper is preferably folded into a 
preselected cross-section, severed from the web to produce a 
substantially untensioned state and while in that orientation is 
heated to such an extent as to cause the elastomeric elements to 
shrink in a direction parallel to their length and assume a heat 
stable and elastic state. The resulting elastically contractible 
waistband assumes an essentially permanent set related to the folded 
configuration, which essentially permanent set tends to cause the 
disposable diaper to be shaped and to fit more closely about the 
trunk of the wearer. The resulting waistband also tends to resist 
waistband rollover. 

BRIEF DESCRIPTION OF THE DRAWINGS 
While the specification concludes with claims particularly and 

distinctly claiming the present invention, it is believed the present 

invention will be better understood from the following description in 

conjunction with the accompanying drawings in which: 

Figure 1 is a perspective view of .a disposable diaper 

embodying an elastically contractible waistband shown in a 

configuration as applied to an infant; 

Figure 2 is a partially fragmented plan view of a disposable 

diaper of the type generally shown in Figures 1 and 11, but In an 

unfolded, heat unstable configuration; 

, Figure 3 is an enlarged partial view of the waistband of the 

diaper of Figure 2 Illustrating one preferred embodiment of an 

elastically contractible waistband In a dimensionally heat stable 

condition; 
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Figure M is an enlarged partial view of the waistband of the 
diaper of Figure 2 illustrating another preferred embodiment of an 
elastically contractible waistband in a dimensionally heat stable 
condition; 

5 Figure S is an end view typical of the portion of the 

waistbands shown in Figures 3 and 4; 

Figure 6 is a simplified schematic representation of an end 
view of the disposable diaper of Figure 10, taken along view line 
6-6, said diaper having its elastomertc waistband material shown in 
10 a heat unstable state; 

Figure 7 is a simplified schematic end view of the disposable 
diaper shown in Figure 6 after the elastomeric waistband material 
has been caused to assume its heat stable and elastic state while in 
a substantially planar condition; 
15 Figure 8 is a simplified schematic representation of the end of 

the disposable diaper of Figure 10, said diaper having its 
elastomeric waistband material shown in a heat unstable state, said 
diaper having been folded into a C-fold configuration; 

Figure 9 is a simplified schematic representation of the 
20 disposable diaper shown in Figure 8 after the elastomeric material 
has been caused to assume its heat stable and elastic state while in 
a C-fold configuration; 

Figure 10 is a partially fragmented plan view of a simple 
disposable diaper; 

25 Figure 11 is a perspective view of a diaper such as that shown 

in Figure 1 after it has been returned to a heat stable condition 
while in a C-fold configuration, said diaper being shown in a 
condition as applied to an infant; 

Figure 12 is a simplified schematic view of a preferred method 

30 for forming a continuous roll of heat unstable elastomeric material 
which will shrink in a direction substantially parallel to the width of 
the roN upon the application of heat; and 

Figure 13 is a simplified schematic view of a preferred method 
for attaching discrete elastically contractible elements cut from a 
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They also optionally comprise 
elastic. elements in the laterally extending margins to form elastically 
contractible waistbands. 

The waistband of a disposable diaper is that portion of the 
diaper which is intended to be placed adjacent the wearer's waist. 
While the waistband can comprise a separate element affixed to the 
body of the disposable diaper, it more often is an extension of 
other elements of the disposable diaper such as the backsheet or 
the topsheet or both the backsheet and the topsheet. Further, the 
waistband is generally considered to be that portion of the diaper 
extending from the laterally extending margin of the diaper to about 
the laterally extending margin of the absorbent element. Disposable 
diapers are normally constructed so as to haye two waistbands: a 
front and a rear. 

In the diaper embodiments herein disclosed for purposes of 
illustration, the elastically contractible waistband comprises an 
elastomeric material having both a heat unstable state and a heat 
stable and elastic state. The elastomeric material is attached to the 
disposable diaper when in its heat unstable state and is thereafter 
subjected to heating under conditions hereinafter defined in such a 
manner that it assumes its heat stable and elastic state. 

Massengale et al. in U.S. Patent 3,819,1101, issued June 25, 
.1974 and Koch et al. in U.S. Patent 3,912,565, issued October 14, 
* 975 ' teach what appears to 

be a low speed technique for preparing shirred, or gathered, 
elastic garments. In this technique, a heat contractible material is 
affixed to the garment when the heat contractible material is in its 
elongated and heat unstable state. The entire system is then 
heated, causing the heat contractible material to contract to Its heat 
stable but elastic state, thereby shirring, or gathering the 
garment. The present invention differs from MassengaJe et al. and 
Koch et al. in that it provides a continuous, high speed method for 
elasticlzing discrete articles cut from a moving interconnected web 
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of said articles in a direction substantially perpendicular to the 
direction of web travel. This Is of critical Importance if the cost of 
sa.d articles must be sufficiently low to permit disposability after a 
single use. 

Nearly any prior art disposable diaper, such as those taught 
by Duncan and Baker or by Buell or by Aziz and Blaney 
comprising an absorbent core interposed between a topsheet and a 
backsheet, can incorporate a strip of an elastomeric material 
(hereinafter defined In greater specificity) applied laterally across 
the width of the disposable diaper In one or both of Its waist 
regions. Typically, the absorbent core does not extend fully to the 
lateral (waist) edges of the topsheet and backsheet which are 
typically coextensive. The elastomeric material is conveniently 
interposed between the topsheet and the backsheet in that region 
between the termination of the absorbent core and the termination 
of the essentially coextensive topsheet and backsheet. A simple 
disposable diaper embodiment Is shown in partially cut away plan 
view In Figure 10. 

In Figure 10, simple disposable diaper 100 comprises absorbent 
core 101 interposed between topsheet 102 and backsheet 104. 
Diaper 100 has longitudinal side margins 113 and 114. It also has 
lateral waist regions 111 (rear) and 112 (front). Strips of 
elastomeric material 103 are interposed between topsheet 102 and 
backsheet 104 and extend laterally across the diaper in that region 
between the termination of absorbent core 101 and the lateral edges 
of diaper 100. Elastomeric material strips 103 are affixed to both 
topsheet 102 and backsheet 104 at spaced locations along their 
length by securement means known in the art and therefore not 
illustrated. 

It must be noted that reference numerals are used consistently 
throughout all the figures and that the thicknesses of certain 
materials in the figures have been exagg rated f r clarity. 
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subjected to sufficient heating to cause It to substantially contract 
to its "heat stable and elastic state. In Figure 9, the' holding means 
associated with, but not shown in. Figure 8, has been removed. It 
is to be noted that disposable diaper 100 retains a general "C n 
5 configuration, although not nearly so sharply defined as the C-fold 
configuration shown in Figure 8. Further, it is to be noted that 
neither topsheet 102 nor backsheet 104 is uniformly gathered as 
shown in Figure 7. They are, in fact, more gathered, or shirred, 
in fold regions 81 than in regions outside fold regions 81. 

10 While expressing an Intention not to be bound by the following 

comments, it can be theorized that the differences between the 
diaper structure of Figure 7 and the diaper structure of Figure 9 
flow from a tendency of the absorbent core to resist the contraction 
of the elastomeric material In those regions where the absorbent 

15 core is Intact. The bending of the absorbent core, as at the folds, 
tends to decrease the amount of resistance the core engenders, 
thereby allowing the elastomeric material to contract more fully in 
the regions associated with the folds. 

The elastomeric materials useful in the present invention 

20 include a number of materials well known to those skilled in the 
art. For example, the polyurethane described in the hereinbefore 
mentioned patent to Koch et al. and the plasticized vinyl chloride 
described in the hereinbefore aentioned patent to Massengale et 
al. can be used. Further, the compositions comprising a mixture of 

25 a thermoplastic resin material (or other organic, normally solid heat 
flowable material) in an elastomeric material as described by Cook in 
U.S. Patent Re 28,688, can also 

be used. 

_ One particularly preferred elastomeric material useful herein is 
30 a film comprising a blend of ethylene propylene rubber with 
ethylene vinyl acetate, such as that available from Exxon Chemical 
Company of Florham Park, New Jersey. Specific film-forming 
thermoplastic elastomeric polymer compositions which are described 
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as being suitable for forming webs capable of exhibiting heat stable 
and heat unstable states are disclosed in U.S. Patent 4,303,571 
issued to Jahsen et al. on December 1, 1981. 

The fiim is preferably converted 
to a dimensional ly heat unstable state via molecular orientation by 
laterally stretching it while at an elevated temperature which is less 
than its crystalline melting temperature and allowing it to cool. 
This is generally done by means of a tentering apparatus, i.e., an 
apparatus designed to stretch the film in a direction perpendicular 
to the direction of web travel, as generally shown In Figure 12. 

A typical tentering operation is schematically illustrated In 
Figure 12. A web 600 of heat stable elastomeric material is fed 
from a roll 610 into a heated tentering apparatus 620. The 
temperature of the tentering apparatus is below the crystalline 
melting temperature of the material. For materials such as the 
blend of ethylene propylene rubber and vinyl acetate mentioned 
earlier herein, the tentering apparatus is preferably maintained at a 
temperature of approximately 65°C. After softening, the web 600 is 
stretched from an initial width W^, to approximately four times its 
initial width, as measured in a direction perpendicular to its 
direction of travel, i.e., as measured in the cross-machine 
direction. The stretched film is then allowed to cool to ambient 
temperature either with or without restraint. When cooled, the 
polymers are predominantly uniaxial ly cross-machine direction 
oriented and the film essentially retains its new dimension until 
such time as it is again subjected to an elevated temperature. The 
film is thus in a heat unstable state. {It should be rioted that the 
material may still be elastic, even In Its heat unstable state.) 
Because the outermost edges 621 , 622 of the web 600 are clamped 
during the lateral stretching operation, they do hot become 
stretched. Accordingly, the outermost edges 621, 622 of the heat 
unstable web 600 are preferably trimmed from the web by means of 
knives 625,626 upon discharge form the tentering apparatus 620. 
This reduces the heat unstable web from a width Vi* 2 to a final 
width W 3 prior to winding onto a roll 640. As will be pointed out 
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hereinafter, the final width W 3 of the roil of heat unstable 
elastomeric material preferably corresponds to the overall length of 
the discrete elastically contractfble segments cut from the web. It 
is of course recognized that a web of significantly greater width 
than that needed for a single elastomeric element could be prepared 
and thereafter slit into multiple rolls of the desired width, The 
elastically contractible segments are preferably applied In a 
substantially untensioned condition with their lengths oriented In a 
direction substantially perpendicular to the direction of web travel 
in the manner generally illustrated in Figure 13. Subsequent 
treatment of the discrete articles cut from the web, as with heated 
air, at about 68°C is normally sufficient to cause the elastically 
contractible elements to shrink in a direction parallel to their length 
and reassume a dimensionally heat stable and elastic state. 

Figure 13 schematically discloses a particularly preferred 
method of practicing the present invention to produce a disposable 
diaper 110 of the type generally illustrated in Figure 11. The 
method is generally in accordance with the teachings of the 
aforementioned U.S. Patent 4,081,301 issued to Buell on March 28, 

1978 • In particular, a web of 

plastic backsheet materia! 14 is fed from a supply roll 580 at 
velocity V 7 to a glue applicator, shown schematically as 590, where 
a multiplicity of adhesive stripes 595 are applied to the uppermost 
surface of the web. A roll 640 of heat unstable elastomeric material 
600 prepared generally in accordance with Figure 12 and having an 
overall width W 3 is fed at a second velocity V 2 which is less than 
the velocity V, of backsheet web 14. Vacuum roll 642 and transfer 
roll 644 operate at peripheral velocities corresponding to the 
velocity V, of backsheet web 14. Accordingly, there is slippage 
between those portions of heat unstable elastomeric web 600 in 
contact with the periphery of vacuum roll 642 and vacuum roll 642. 

Cutting knife 628 operated by cylinder 629 is timed to cut 
dimensionally heat unstable elastomeric segments 650 from the 
moving web 600. As can be seen from Figure 13, the elastomeric 
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segments 650 are spaced from one another by the faster moving 
suction roll 642 and transfer roll 644. The discrete segments 650 
are held in contact along the periphery of suction roll 642 by means 
of vacuum applied to the interior surface of the roll and are 
transferred to transfer roll 644 by means of a positive pressure air 
blast at the point of tangency between the rolls. The transferred 
segment 650 is secured about the periphery of transfer roll 644 by 
means of vacuum until it approaches the point of tangency with 
moving backsheet web 14. 

At the point of tangency, a positive pressure air blast is used 
to transfer the heat unstable elastomeric segments 650 across the 
small gap between the transfer roll 644 and the moving backsheet 
web 14. The beads of adhesive 595 utilized to assemble the various 
components of the diaper serve to hold the elastomeric segments 650 
such that their overall length is oriented substantially perpendicular 
to the direction of web travel until such time as the segments are 
bonded at spaced locations along their length to the topsheet 15 and 
backsheet 14 by means of bonding apparatus 700. Bonding 
apparatus 700 preferably employs ultrasonic bonding procedures to 
provide regions of securement 25 between the segments 650 at 
spaced locations along their length and the topsheet 15 and 
backsheet 14. ' 

For given diameters of suction roll 642 and transfer roll 644 
the width of segments 650. as measured in a direction parallel to 
their direction of travel, and their spacing along the length of 
backsheet web 14 is controlled by adjusting the velocity V, of heat 
unstable elastomeric web 600 in relation to the velocity V of 
backsheet web 14. In a typical embodiment, the speed v! of 
elastomeric web 600 is approximately 1/8 the speed V. of backsheet 
30 web 14. 1 

As can be seen in Figure 13, a web of topsheet material 15 is 
fed from a supply roll 570 to the nip f orme d between a pair of 
combining rolls 657 and 658 a.ong with the backsheet web 14 having 
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spaced elastomer* segments 650 attached thereto. Shaped 
absorbent pad elements 21 are fed into the nip in timed relation to 
the spaced elastomeric segment 650. The four elastic bands 22 
utilized to provide elasticized leg cuffs are fed through suitable 
5 tensioning means 500, as generally disclosed ,n the aforementioned 
. U.S. Patent 4,081,301 to Buell, and adhesive 520 is applied to the 
stretched bands in spaced relationship to the absorbent pads 21 and 
elastomeric segment 650 by means of glue applicator 510. Upon 
passage through the nip between rolls 657 and 658, a laminate 
0 diaper web is formed. 

As can be seen from the partially broken away web segment 
following rolls 657 and 658, each heat unstable elastomeric segment 
650 .s positioned intermediate adjacent absorbent pad elements 21 
The laminate web is thereafter passed through a suitable securement 
5 apparatus 700, which preferably comprises ultrasonic bonding 
means, wherein the heat unstable elastomeric segments 650 are 
bonded to the backsheet 14 and topsheet 15 of the diaper web to 
form regions of securement 25. This is best illustrated in the 
partially broken out segment of the web located downstream of 
securement apparatus 700. 

Following securement of the elastomeric segments 650 to the 
backsheet u and topsheet 15, the diaper web is thereafter passed 
into a side notching apparatus 710 wherein side notches are cut 
from the assembled web adjacent the narrow portion of each 
absorbent pad elements 21 to provide a crotch portion 13 in each of 
the interconnected disposable diapers. The web is thereafter 
preferably passed to a C-folding apparatus 720 wherein its 
cross-section is made to approximate that generally shown in Figure 
8. . The C-folded web is thereafter preferably cut into discrete 
diapers 110 by means of knife 730 actuated by cylinder 732 The 
cutting operation is timed in relation to movement of the web such 
that each elastomeric segment 650 is cut essentially in half. One 
half of the severed, heat unstable, elastomeric segment 650 forms 
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the rear waistband of a first diaper while the other half of the heat 
unstable elastomeric segment forms the front waistband of the 
adjacent diaper. 

The discrete diapers 110 are thereafter preferably folded about 
5 their midpoints, as shown in Figure 13, stacked upon one another 
for cartoning and thereafter passed into a heating tunnel 740 In a 
substantially untensloned state. The heat applied in the tunnel 
elevates the temperature of the dlmensidnaliy heat unstable 
elastomeric segments contained in the diapers to a point below the 
10 crystalline melting temperature of the elastomeric segments and 
causes the segments to return to a dimensionally heat stable and 
elastic condition, thereby producing a shirred or gathered 
waistband of the type generally illustrated in Figure 11. 

Although it is possible in the practice of the present invention 
15 to perform the final heating step on the continuous web prior to 
cutting the interconnected diapers from one another, it has 
generally been found that maximum shrinkage of the elastomeric 
segments occurs while they are in an untensioned. I.e., 
unrestrained condition, particularly in the direction of shrinkage. 
20 Cutting the diapers from the web removes any possible tension 
applied in the direction of web travel. Since tensile forces applied 
perpendicular to the direction of shrinkage can. at least to a 
degree, inhibit shrinkage of the elastomeric segments it is generally 
preferred that the web be under little or no tension during the 
25 final heating step if the latter approach is employed. 

An alternative diaper embodiment produced utilizing the method 
schematically illustrated in Figures 12 and 13 is shown in Figures 1 
through 5. 

The diaper embodiment Illustrated in Figure 1 is based on the 
30 disposable diaper design generally taught in the hereinbefore 
mentioned. U.S. Patent 3,860 ; 003 issued to Buell. The -disposable 
diaper 10 is shbwh in perspective in a configuration as If it were 
applied about an infant. Disposable diaper 10 comprises a front 
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portion 11 and a rear portion 12 with a crotch portion 13 interposed 
therebetween. In use, crotch portion 13 is placed between the legs 
of the infant and front portion 11 and rear portion 12 are placed, 
respectively, along the front and rear lower portions of the 
5 wearer's trunk. Topsheet 15 forms the inner surface of disposable 
diaper 10 while backsheet 14 forms its outer surface. Side flaps 
(or leg cuffs) 16 fit about the wearer's thighs. In use, front 
waistband 17 and rear waistband 18 are placed adjacent the wearer's 
waist regions on, respectively, the front and rear portions of the 

10 wearer's trunk. Disposable diaper 10 is held in position about the 
wearer by fastening tape 19. Outer margin of waistband 29 is 
shown in Figure 1 as the upper edge of disposable diaper 10. 
Transverse regions of securement 25 and transverse regions of 
nonsecurement 26 in the waistbands are discussed more fully 

15 hereinafter. 

Figure 2 is a partially cut away plan view of disposable diaper 
10 opened out into a planar configuration. Topsheet 15 is, in this 
illustration, the upper surface of the diaper while backsheet 14 is 
the lower surface. Absorbent element 21 Is interposed between 

20 topsheet 15 and backsheet 14. 

As illustrated, disposable diaper 10 is generally symmetrical 
about longitudinal centerline 27 and lateral center line 28. While this 
is a preferred configuration, it is not necessary that disposable 
diaper 10 be symmetrical. An asymmetric orientation about lateral 

25 centerline 28 , as when crotch portion 13 is transposed toward front 
waistband 17, is quite useful. 

Disposable diaper 10 is provided with elastic members 22 In the 
side margins thereof running generally parallel to longitudinal 
center line 27. In the embodiment illustrated, two elastic members 

30 22 are placed on either side of disposable diaper 10; single or 
multiple elastic members can be used. These elastic members may, 
if desired, be applied in the direction of web travel while in a 
stretched condition in accordance with the teachings of U.S. Patent 
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4,081,301 issued to Buell on March 28, 1978 . 

Fastening tapes 19 are secured to disposable diaper 10 adjacent 

rear waistband 18. 

Front waist elastomeric element 23 and rear waist elastomeric 
5 element 24 are positioned, respectively, in front waistband 17 and 
rear waistband 18 adjacent outer margin of waistband 29. In the 
embodiment illustrated in Figures 1 and 2, disposable diaper 10 
comprises elastic waist elements In both the front and the rear 
waistbands. 

10 Transverse regions of securement 25 and transverse regions of 

rionsecurement 26 are also illustrated in Figure 2. 

One major function of backsheet 14 is to prevent body fluids 
from escaping from disposable diaper 10 and soiling the wearer's 
outer garments and other surfaces in contact with the disposable 

15 diaper. Any compliant, non-irritating, substantially planar material 
which is impermeable to body fluids can be used as backsheet 19. 
Suitable materials are described with particularity in the 
hereinbefore mentioned patents. A preferred backsheet is formed 
from polyethylene film having a thickness of from ' 0.012 

20 millimeter (mm) to 0.051 millimeter (mm). 

Breathable backsheets (i.e., backsheets that permit the 
passage of vapor and air while retarding the passage of liquid) 
useful in the present invention are known in the art. They are 
typically comprised of apertured film. 
25 The size of backsheet 14 is dictated by the exact diaper 

design selected and the size of the infant intended to be the 
wearer. 

Topsheet 15 can be any compliant, soft feeling, non-irritating 
(to the wearer's skin), substantially planar material. It functions 
30 to contact the wearer's skin, to receive fluid discharges, to allow 
the discharges to pass readily therethrough into the absorbent 
element, and to isolate the wearer's skin from the fluids in the 
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absorbent element. To aid in effective performance of the last 
function, the topsheet is preferably hydrophobic. 

Topsheet 15 can be porous paper made from natural or 
synthetic fibers or mixtures thereof, non-woven fabric made from 
5 natural or synthetic fibers or mixtures thereof, apertured plastic 
film, porous foam, or the like. Examples of suitable topsheets are 
described in the hereinbefore incorporated patents. 

A preferred topsheet is spun bonded non-woven polyester 
fabric made from fibers of from 2.2 to 2.5 denier, 

10 having a basis weight of v 17 grams (g) per square meter 
(M 2 ). Another preferred topsheet material has a basis weight of 22 
g per M 2 and comprises 65% (by weight) staple length, 1.5 

denier polyester fibers (such as Kodel type 411 polyester fibers as 
sold by Tennessee Eastman Corporation, Kingsport, Tennessee); 

15 15% crimped, staple length, 1.5 denier rayon fibers; and 

20% acrylic copolymer binder (such as Celanese CPE 8335 as 
sold by Celanese Corporation of Charlotte, North Carolina). 
"Staple length", as used herein, refers to fibers having a length of 
at least 15 mm. 

20 Still another preferred topsheet is constructed from 

polypropylene fibers which have been carded and thermally bonded 
in a spaced-apart pattern. Fibers 3.8 centimeters (cm) long 

and of from about 1.5 to 3.0 denier are suitable. A 

preferred topsheet of this type has a basis weight of 24 g 

25 per M 2 . 

Suitable topsheets can also be constructed from macroscopically 
expanded, three-dimensional apertured plastic films such as those 
described by Radel and Thompson in U.S. Patent 4,342,314, issued 
August 3, 1982; Ferguson and Landrigan in U.S. Patent 4,341,217, 
30 issued July 27, 1982; and Thompson in U.S. Patent 3,929,135, 
issued December 30, 1975, 
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As with the case of backsheet 14, the size of topshqet 15 is . 
dictated by the exact diaper design selected. 

Absorbent element 21 can be comprised of any material which 
is generally compressible, conformable and which is capable of 
5 absorbing and retaining fluids. 

Absorbent element 21 can be constructed from any of a variety 
of materials commonly used in disposable absorbent articles and 
which are described in the hereinbefore incorporated patents. 
Examples of suitable absorbent materials include creped cellulose 
10 wadding, absorbent foams, absorbent sponges,, super absorbent 
polymers, and, preferably, comminuted and airlaid wood pulp fibers 
commonly referred to as either absorbent fluff or airfelt. An 
absorbent fluff having a density of from 0.05 to 0.175 

g per cm 3 is generally acceptable. 
15 As in the case of backsheet 14 and topsheet 15, the size of 

absorbent element 21 is dictated by the exact diaper design 
selected. 

Optionally, absorbent element 21 can . have associated^with 
either or both planar faces envelope tissues (not illustrated in the 

20 drawings) comprising any permeable material well known to those 
skilled in the art, such as wet strength tissue paper. When used, 
envelope tissues are generally coextensive with absorbent element 21 
and either coterminous therewith or folded up and about the 
laterally extending margins thereof. Envelope tissues can optionally 

25 be secured to absorbent core 21 by any means well known to those 
skilled in the art. 

Absorbent element 21 is interposed between backsheet 14 and 
topsheet 15. The diaper design selected determines whether or not 
the. three elements are coterminous although, in general, either 

30 backsheet 14 or topsheet 15 or both extend beyond the margins of 
absorbent element 21. In the diaper embodiment illustrated in 
Figures 1 through 5, both backsheet 14 and topsheet 15 preferably 
extend beyond the laterally extending margins of absorb nt element 



0119827 



24 

21 and are essentially coterminous along their laterally extending 
margins. 

Optionally, backsheet 14 can be secured to absorbent element 
21 by any convenient means (not illustrated in the drawings) well 
known to those skilled in the art- Examples of suitable means are 
parallel beads of adhesive (such as hot melt adhesive) and double 
sided adhesive tape; each extend essentially the entire longitudinal 
length of absorbent element 21. 

Elastic members 22 serve to contract or gather the cuffs 
(longitudinally extending margins) of disposable diaper 10 and 
maintain them in contact with the legs of the wearer, thereby 
providing improved fit and reducing fluid leakage from the diaper. 
One material which can be used for elastic elements 22 Is an elastic 
tape having a cross section of 0.18 mm by from 1.5 mm 

to 6.4 mm and made from natural rubber, as available from 

tast- Hampton Rubber Company of Stuart, Virginia, under the 
-trademark L-l 900 Rubber Compound. Other suitable elastic 
"membee^can be made from natural rubber elastic tapes sold under 
the trademarks_FulfIex^9211 and Fulflex 9111 by Fulflex Company; 
of Scotland, North "Carolina^. 

The length of elastic elements 22 is dictated by the precise 
- diaper design chosen. In the design illustrated in Figures 1 and 2, 
elastic elements 22 extend a major" portion of the longitudinal length 
of disposable "diaper 10, but terminate outside the waist regions of 
disposable diaper 10. 

Elastic members 22 are operably associated with disposable 
diaper 10 by securing them to the diaper adjacent its longitudinally 
extending margins by elastic attachment means which are not shown 
in the Figures. The elastic attachment means should be flexible 
and of sufficient adhesiveness to hold elastic members 22 in their 
stretched condition substantially indefinitely. One suitable means is 
hot melt adhesive. A more detailed description of the manner in 
which the majority of components comprising the diaper, including 
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the elastic members 22 should be positioned and secured to form a 
deposable diaper of the type genera.iy shown herein is given in the 
hereinbefore ^ioned U.S. Patent 3,081,301 issued to Buel. on 
March 28, 1978. 

i Elastic members . 22 are affixed to disposable diaper 10 in an 

e.ast.ca.ly contracts condition so that in a normal.y unrestrained 
conf.gurat.on elastic members 22 effectively contract or gather the 
d,aper material" adjacent elastic members 22. Elastic members 22 can 

coLiir t0 t ? P ° Sable di3per 10 in an e,astical ly contractlble 
condmon ,n at least two ways. For example, elastic members 22 
can be . stretched to an elongated orientation and affixed to 
deposable diaper 10 while disposable diaper 10 is in an 
uncontracted condition. Alternatively, disposable diaper 10 can be 
contracted (in crotch portion 13, for example by pleating) and 
elast.c members 22 can be affixed to the contracted disposable 
d.aper 10 while the elastic members are in their relaxed or 
unstretched orientation. 

Front waist elastomeric element 23 and rear waist elastomerlc 
element 24 are each formed of elastomerlc material, as hereinbefore 
described. Waist elastomeric elements 23 and 24 are preferably at 
least 0.6 cm wide, most preferably at least 1 6 cm 

wide. While the maximum width of waist elastomeric elements 23 and 
24, as measured in a direction parallel to the direction of web 
travel dunng the processing operation schematically illustrated in 
F.gure 13, is determined by the diaper design and matters of 
economy, they generally are no wider than 3 . 8 cm. 

In the diaper embodiment illustrated in Figures 1 and 2 waist 
elastomeric elements 23 and 24 each extend across essentiaHy the 
entire lateral width of disposable diaper 10. They are preferably 
appl.ed in accordance with the continuous web assembly operation 
generally disclosed in Figure 13. While this is a preferred 
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spaced and positioned so that they do not interfere with the elastic 
bands 22 when the bands are in a continuous, stretched condition, 
as generaliy illustrated in Figure 13. This permits the unsecured 
portions of the stretched bands 22, I.e., those portions generally 
coinciding with the waistband, to retract to the position generally 
illustrated In Figure 2 upon severance of the diapers from the web. 
As also illustrated, transverse regions of securement 25 are shown 
to be at essentially right angles to lateral centerline 28 and to the 
lateral extent of waistband 18. This is the preferred orientation. 

The term "essentially across" is used in this context to 
indicate that transverse regions of securement 25 need not extend 
absolutely across the entire width of waist elastomeric element 24. 
it is, however, preferable that they extend sufficiently far across 
the width thereof to provide the channels discussed hereinafter. 

In Figure 3, transverse regions of securement 25 are shown as 
essentially regularly spaced unitary zones of sealing attaching waist 
elastomeric element 24 to topsheet 15 and backsheet 14 which is not 
visible in Figure 3 or 4. The precise means for providing the 
zones of sealing can be readily selected by those skilled in the art. 
Examples include adhesive attachment, solvent sealing and the like. 
Preferably, ultrasonic welding is used. 

As illustrated in Figures 3, 4, and 5, the points of attachment 
of both topsheet 15 and backsheet 14 to waist elastomeric element 24 
are in register (i.e. are coextensive). This is a preferred 
orientation, but the points of attachment of topsheet 15 to waist 
elastomeric element 24 can be offset from the adjacent points of 
attachment of backsheet 14 to waist elastomeric element 24. In such 
a situation there will be offset transverse regions of securement on 
either side of the waist elastomeric element. 

Figure 4 illustrates an alternate embodiment of transverse 
regions of securement 25«. In this embodiment, the transverse 
regions of securement comprise discrete spaced zones of sealing, 
preferably ultrasonic welds, effectively attaching the materials 
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together and forming the channels hereinafter described. 
Preferably the discrete spaced zones are circular or elliptical. 

Transverse regions of securement 25 are preferably from 
0.15 to 1.0 cm wide (i.e. in the dimension generally parallel 

to lateral centerline 28. They are also preferably regularly spaced, 
but they can be nonuniformly spaced. They are most preferably 
from 0.3 to 1.5 cm apart as measured from center to 

center. 

Figure 5 illustrates the functioning of the transverse regions 
of securement. Figure 5 is an end view of the rear waistband 18, 
typical of the alternate embodiments shown in Figures 3 and 4, with 
rear waist elastomeric element 24 in its heat stable and elastic state. 
In Figure 5, transverse regions of securement 25 are shown as 
darkened portions for emphasis. Topsheet 15 and backsheet 14 are 
shown gathered. These gathers constitute and define transverse 
regions of nonsecurement 26b between backsheet 14 and rear waist 
elastomeric element 24 and transverse regions of nonsecurement 26t 
between topsheet 15 and rear waist elastomeric element 24. These 
transverse regions of nonsecurement 26b and 26t form open gathers 
or channels from the margin of the diaper extending to the interior 
of the diaper and terminating in the region adjacent the laterally 
extending edges of absorbent element 21. These open channels 
allow the diaper to breathe by allowing the exchange of air and 
vapor between the interior of the diaper and the surrounding 
atmosphere, even when the diaper is secured about an infant. 

At the same time as transverse regions of nonsecurement 26b 
and 26t are formed, topsheet 15 and backsheet 14 form structures 
in the nature of corrugations. These corrugations which extend 
transversely across the width of rear waistband 18 tend to stiffen 
the waistband, thereby tending to prevent waistband rollover (i.e., 
the bending of the waistband about itself). 

After severance from the web, the diaper illustrated in Figure 
1 is heated to cause the waistband elast meric elements 23 and 24 to 
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change from their heat unstable to their heat stable state. In the 
embodiment shown in Figure 1, the heat is applied while the diaper 
is in an untensioned, generally planar configuration. As illustrated 
in Figure 1, relatively uniform corrugations and channels were 
5 produced. 

By way of contrast, the diaper 110 is made as the diaper of 
' Figure 1, but heat treated while in an untensioned, C-folded 
configuration. The result produced is shown in Figure 11. In 
particular, before heating the diaper to cause the waist elastomeric 

10 elements to change from their heat unstable state to their heat 
stable and elastic state, the front and rear waist regions 17 and 18 
were folded into a closed C-fold configuration, as indicated in 
Figure 8, and severed from the web, as generally taught in the 
aforementioned U.S. Patent 4,081,301 to Buell. 

15 - Following the heating operation 

In the C-folded configuration, which converted the waist elastomeric 
elements to their heat stable and elastic state, front waistband 17, 
rear waistband 18, and diaper 110 exhibited a generally shaped 
configuration, even in the absence of securement with adhesive 

20 tapes 19. The size of the corrugations and channels was not 
uniform with the corrugations and channels being smaller in regions 
of fold 81 . 

As indicated hereinbefore, the diaper embodiments described in 
detail in conjunction with the present method invention are intended 

25 to be illustrative of articles to which the present invention has 
particular application. Other elasticized articles produced in 
continuous web form and embodying elastically contractible elements 
which tend to cause shirring in a direction substantially 
perpendicular to the direction of web travel can be produced with 

30 equal facility by applying the teachings herein contained. 

In the foregoing discussion, the elastomeric waistband material 
which was affixed to the diaper in a heat unstable state and was 
then treated to cause it to be transformed into a heat stable and 
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and about 9.6 cm wide in the crotch portion. It is symmetrical 
about its longitudinal centerline, but asymmetrical about its lateral 
centerline in that the crotch portion is centered about 21.6 cm from 
the rear lateral margin. 
5 The topsheet comprises the thermally bonded polypropylene 

material hereinbefore mentioned and the backsheet 0.04 mm thick 
polyethylene film. Both also are hourglass-shaped and are about 
43.8 cm long and about 30.5 cm wide at their laterally extending 
margins. 

10 During construction, the absorbent element is interposed 

between the topsheet and the backsheet which are essentially 
coextensive and coterminous. Hot-melt adhesive glue beads running 
parallel to the longitudinal centerline secure the backsheet to the 
absorbent element. They also secure the backsheet to the topsheet 

15 in the cuff regions. 

The cuff portions of the diapers are elasticized by 
incorporating therein two elastic members in each longitudinally 
extending margin of the diaper at the crotch portion. Each is made 
of Fulflex 9211 and is 2.4 mm wide and 0.18 mm thick; their relaxed 

20 length is about 19,6 cm. They are extended to about 220% of their 
original lengths at the time of attachment generally in accordance 
with the teachings of the aforementioned U.S. Patent 4,081 ,301 to 
Buell These elastic 

members are centered about the crotch portion. The pattern 

25 defined by the pair of members is centered about 9.4 cm from the 
longitudinal centerline of the diaper and parallel thereto. The two 
elastic members in each diaper margin are centered on parallel lines 
about 1,6 cm apart. 

Each diaper waistband extends the lateral width of the diaper 

30 and is about 30.5 centimeters long; after cutting from the 
continuous web, each waistband is about 2.5 centimeters wide in the 
transverse direction, i.e., as measured in a direction parallel to the 
direction of web travel. The waist elastomeric element used in each 
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waistband is the hereinbefore described ethylene propylene rubber 
blended with ethylene vinyl acetate. Each of the elastomeric 
elements comprises a discrete segment of material cut from a moving 
web of heat unstable material which has been tentered in a direction 
5 substantially perpendicular to the direction of web travel in the 
manner generally shown in Figure 12. The elements are applied to 
the moving web of interconnected diapers while in an untensioned 
condition in the manner generally disclosed in Figure 13 so that the 
dimension corresponding to the final width W 3 of the web of 

10 elastomeric material 600 is aligned substantially perpendicular to the 
direction of web travel. 

Prior to tentering in accordance with the process generally 
disclosed in Figure 12 r the elastomeric web 600 has an initial width 
W T of approximately 8 inches, i.e. , .approximately 20.3 centimeters, 

15 and an Initial thickness of approximately 6 mils, i.e., 0J5 
millimeters. Lateral stretching of the web was performed using a 
tentering apparatus 620 of the type available from Marshall S 
Williams Company of Providence, Rhode Island. The tentering 
apparatus In question had three temperature zones, each being 

20 approximately 10 ft. in overall length. The web 600 was fed in a 
heat stable condition from a roll 610 into the first 10 ft. long zone 
at ambient temperature and without any lateral stretching. 
Approximately 1 inch, i.e., 2.54 centimeters, of outermost edges 
621,622 of the web was gripped by the tentering apparatus. The 

25 central portion of the web 600 measuring approximately 6 Inches, 
i.e., approximately 15 centimeters, in width, was subjected to 
lateral stretching over the last two 10 ft. long sections of the 
apparatus 620. The last two 10 ft. long sections were maintained at 
a temperature between about 140° and about 155°F, i.e., between 

30 about 60°C and about 68°C, and the central portion of the web was 
stretched from an initial width of about 6 inches, i.e., about 15 
centimeters, to a width of approximately 24 inches, i.e., 
approximately 60 centimeters, as it passed through the last tw 10 
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ft. long zones of the apparatus. After discharge from the third 10 
ft. long zone of the tentering apparatus, the web was allowed to 
cool without restraint, resulting in a degree of contraction to a 
final width W 2 of approximately 19 inches, including the 1 inch 
gripping portions of outermost edges 621 ,622. After cooling the 
elastomeric web 600 is in a heat unstable condition. The overall 
thickness of the web 600 in the centrally located section averaged 
approximately. 1.5 mils, i.e., 0.0038 millimeters. Prior to use in the 
process generally disclosed in Figure 13, the outermost edges 
621,622, including the portions gripped by the tentering apparatus 
are preferably removed by slitting, e.g.. as by knives 625,626 to 
produce a final width W 3 which corresponds to the overall length of 
the waistband segments to be affixed to the diapers. In the 
exemplary embodiment herein described, the resultant width W of 
the elastomeric heat unstable web 600 is approximately 30.5 
centimeters. 

In the foregoing example, the speed of web travel through the 
tentering apparatus 620 is between about 20 and about 26 feet per 
minute. 

When attached in the manner generally shown in Figure 13 
each discrete segment of heat unstable elastomeric material cut from 
roll 640 is about 30.5 centimeters long (as measured perpendicular 
to the direction of web travel) and about 5.0 centimeters wide (as 
measured parallel to the direction of web travel). Each discrete 
segment of heat unstable elastomeric material is secured to both the 
topsheet and the backsheet at spaced locations along Its length (as 
measured perpendicular to the direction of web travel) in the 
manner schematically shown in Figure 13. At the time of 
securement, the top sheet and the backsheet are in fully extended 
configurations. No sealing -of the heat unstable elastomeric 
wa.stband elements in the areas coinciding with the stretched elastic 
legbands is carried out to ensure that the legbands remain free to 
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retract to their unstretched condition in their unadhered areas 
when the individual diapers are severed from the continuous web 

As will also be clear from an inspection of Figure 13, each 
heat unstable elastotneric segment bridges the waistband portion of 
5 adjacent interconnected diapers in the moving web. Accordingly 
. when the diapers are severed from the web as generally shown in 
F,gure 13, the approximately 5 centimeter wide elastomeric segment 
.s cut at approximately its midpoint. Half of the strip forms the 
^ rear waistband of one diaper while the other half of the strip forms 
10 the front waistband of the adjacent diaper. 

In the exemplary diaper embodiment herein described 
transverse regions of securement comprising discrete zones of 
ultrasonic welds are used to affix each waist elastomeric element to 
both the topsheet and to the backsheet. The transverse regions of 
15 securement each comprise seven discrete elliptical rones of 
ultrasonic welds each having a major axis of about 1.9 mm and a 
mmor axis of about 1.0 mm; each Individual ellipse is set with its 
major axis at an angle of about «o to the transverse direction 
The transverse regions of securement are generally regularly 
Z0 spaced along each waistband and their centers are about 6.4 mm 
apart. 

Adhesive fastening tapes were adhesively affixed to the 
diaper. 

Each assembled diaper is folded in a closed C-fold as described 
25 above, cut from the web, folded approximately about its centerline 
28, collected into multi-unit stacks for cartoning and heated with 
air at about 68°C so that the elastomeric material comprising 
waistbands 23 and 24 shrinks to its heat stable and elastic state 
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CLAIMS - 

1.. A continuous method for elasticizing substantially inelastic 
articles by securing elastically contractible elements to a moving, 
interconnected web of said articles, said elastically contractible 
elements causing the discrete articles cut from said web to shirr in 
a direction substantially perpendicular to the direction of web 
travel, said method comprising the steps of: 

(a) subjecting a web of elastomeric material capable of 
exhibiting dimensionally heat stable and dimensionally heat 
unstable states to lateral stretching while said web is at 
an elevated temperature which is less than its crystalline 
melting temperature; 

(b) allowing said elastomeric web to cool to ambient 
temperature while in a laterally stretched condition to 
establish a heat unstable state in the material comprising 
said web; 

Cc) feeding said web of elastomeric heat unstable material 
in a direction substantially parallel to said moving web of 
interconnected articles; 

(d) severing discrete segments of said elastomeric heat 
unstable material from said elastomeric web in a direction 
substantially perpendicular to the direction of web travel, 
whereby each of said discrete segments of elastomeric 
material has its length oriented parallel to the direction of 
said lateral stretching and its width extending in a 
direction substantially parallel to the direction of web 
travel; 

(e) transferring said discrete, severed segments of 
elastomeric material in a substantially untensioned 
condition and while their lengths, are oriented 
substantially perpendicular to the direction of web travel 
to said moving web of interconnected articles at isolated, 
predetermined locations along the length of said web; 
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:• (f) securing said discrete segments of substantially 
untensEoned, heat unstable elastomeric material to said 
web of interconnected articles at predetermined spaced 
locations along the length of said segments, as measured 
in a direction substantially perpendicular to the direction 
of web travel; 

(g) . severing each of the interconnected articles from one 
another, thereby forming a multiplicity of discrete 
articles, each having at least one segment of substantially 
untensioned elastomeric material in a heat unstable 
condition secured thereto; and 

(h) heating said discrete articles to an elevated 
temperature which is less than the crystalline melting 
temperature of said heat unstable segments of 
substantially untensioned elastomeric material, thereby 
causing said elastomeric material to contract in a direction 
substantially parallel to its overall length, to become heat 
stable and elastic, and to shirr said articles In a direction 
substantially perpendicular to said direction of web 
travel . 

2. A method according to claim 1, wherein the width of said web 
of heat unstable elastomeric material corresponds to the length of 
said discrete segments of elastomeric material. 

3. A method according to either one of claims 1 and 2, wherein 
said web of interconnected articles is subjected to a folding 
operation aligned substantially parallel to the direction of web 
travel prior to severing said interconnected articles from one 
another, said discrete articles thereafter being subjected to 

said heating while they are in said folded configuration to provide 
non-uniform shirring in the resultant elasticized articles. 
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4. A method according to claim 3, wherein said web of 
interconnected articles is subjected to a folding operation to 
produce a C-shaped cross-section prior to heating. 

5. A method according to any one of claims 1-4, wherein the 
step of transferring discrete severed segments of elastomeric 
material comprises feeding said web of heat unstable, 
substantially .untensioned elastomeric material in a direction 
parallel to the direction of travel of said web of 
interconnected articles at a velocity less than that of said web 
of interconnected articles, and thereafter severing discrete 
segments from said web of elastomeric material. 

6. A method according to any one of claims 1-5, wherein said 
discrete segments of substantially untensioned, heat unstable 
elastomeric material are secured to said web of interconnected 
articles by ultrasonic bonding. 

7. A method according to any one of claims 1-6, wherein said 
elastomeric material comprises a blend of ethylene propylene 
rubber and ethylene vinyl acetate. 

8. a method according to any one of claims 1-7, wherein said 
discrete, severed segments of heat unstable elastomeric material 
are indirectly transferred to said moving web of interconnected 
articles. 

9. A method according to claim 8, wherein said indirect 
transfer is carried out by securing said discrete, severed 
segments of heat unstable elastomeric material at isolated, 
predetermined locations along a continuous web comprising an 
element of said web of interconnected articles. 
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10. A method according to any one of claims l-9 r ^ 
elastcmeric web is allowed* cool to ambient temperature after 
lateral stretching without restraint. 

11. A method according to any one of claims 1-10, wherein the 
step of severing the interconnected articles from said web takes 
Place after the heating step that causes said elastaaeric 
ferial to contract in a direction substantially parallel to 
its overall length. 

12. A method according to any one of claims 1-11, wherein the 
substantially inelastic articles comprise disposable diapers 
ccnprising a backsheet, an absorbent element and a topsheet, 
wherein an elastically contractible element is secured to at 
least one waistband portion of each said diaper. 
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